Abstract 1,4-Dihydropyridine synthesis has been carried out using cadmium chloride as a catalyst. This protocol is applicable to a variety of aldehydes with β-ketoester and ammonium acetate to afford the corresponding Hantzsch pyridines in excellent yields. This multicomponent condensation took place very smoothly in acetonitrile reflux.
cyanuric chloride [19] , Yb(OTf ) 3 [20] , ionic liquid [21] , organocatalyst [22] , L-proline [23] , molecular iodine [24] , tetrabutylammonium hydrogen sulfate [25] and glycerine-CeClO 2 .7H 2 O [26, 27] . But many of the methods are suffering from some drawbacks such as long reaction time, low yields, tedious workup procedures and the use of expensive catalysts. Therefore, the development of efficient protocol is still in demand. As part of our research program in developing new methodologies [28] [29] [30] [31] , we report herein a simple and efficient procedure for the synthesis of 1,4-dihydropyridine derivatives using cadmium chloride as a catalyst. Cadmium chloride is a nonhygroscopic white solid that is highly soluble in water, a mild Lewis acid and a catalyst known for various organic transformations in the literature [32] [33] [34] .
Methods

Results and discussions
In a model reaction, benzaldehyde, β-ketoester and ammonium acetate were reacted in the presence of a catalytic amount (10 mol%) of CdCl 2 at acetonitrile reflux. The reaction was completed within 3 h to afford the corresponding product, diethyl-2,6-dimethyl-4-phenyl-1,4-dihydropyridine-3,5-dicarboxylate (compound 3a), in excellent yields as shown in Scheme 1.
Encouraged by the result obtained with benzaldehyde, we had applied this methodology to a variety of aldehydes such as aromatic, heteroaromatic and aliphatic aldehydes successfully. The condensation reaction proceeded smoothly with β-ketoester and ammonium acetate in the presence of a catalytic amount of cadmium chloride at acetonitrile reflux to give the corresponding 1,4-dihydropyridine derivatives in very good yields. The acid sensitive aldehydes such as cinnamaldehyde (compound 1e), pyridine-2-aldehyde (compound 1 h) and 2-furfuraldehyde (compound 1i) worked well under these reaction conditions. The aromatic aldehydes having electron-withdrawing group react a little slower than aromatic aldehydes, and the aromatic aldehydes having electron-donating group react a little faster than aromatic aldehydes. In a similar manner, the aromatic aldehydes reacted comparatively faster than aliphatic aldehydes. This protocol is successfully applicable to both electron-rich as well as electron-deficient aldehydes. In general, all the reactions were completed within 3 to 5 h at 80°C to 85°C, and the products of 1,4-dihydropyridine derivatives were obtained in 75% to 93% yields. All the products were confirmed by their proton nuclear magnetic resonance ( 1 H NMR), infrared (IR) and mass spectroscopy data.
Experimental
All Commercial grecgent were used without purification and all solvents were regenegrade All the reaction mixtures were stirred megnetically and were monitored by TLC using 0.25mm. E-Mercu Silica gel 60f 254 percolated glass plates, which were visualixed with UV light Metting points were recorded on a Buchie R-535 apparatus (BUCHI india private Ltd., Mumbai, India) and were uncorrected. IR speetro were recorded on a perkin-Elmer FT-IR 240-c Spectrophotometer (perkin Elmer Inc., Walthans, MA, USA) (IdORZBA) India private Ltd., New Delhi, india) in coely using TMS as internal standard Mass Spectro were recorded on a Finnigan MAT 1020 mass Spectrometer Thermo Scientific, Walthon, MA, USA) operating at 70er. General procedure for the synthesis of 1,4-dihydropyridinesTo a stirred mixture of aldehyde (212 mg, 2 mmol) and ethyl acetoacetate (572 mg, 4.4 mmol) in acetonitrile (10 mL) was added ammonium acetate (170 mg, 2.2 mmol) and cadmium chloride (36.6 mg, 0.2 mmol). The resulting reaction mixture was refluxed for a specified period (Table 1) . After completion of the reaction, as indicated by TLC, the solvent was removed under reduced pressure, and the residue was extracted with ethyl acetate (2 × 15 mL). The combined organic layers were washed with brine, dried over Na 2 SO 4 and concentrated under reduced pressure to obtain the crude products, which were purified by column chromatography using silica gel 60 to 120 mesh and eluted with ethyl acetate-hexane mixture in 3:7 ratio. All the products were confirmed by their spectral data and compared with literature reports. υ 3,338, 2,981, 1,725, 1,695, 1,560, 1,495,  1,448, 1,375, 1,301, 1,275, 1,213, 1,171, 1,104, 1,043 
Spectral data for all the compounds
Diethyl-2,6-dimethyl-4-phenyl-1,4-dihydropyridine-3,5- dicarboxylate (3a) Solid,
Conclusion
In conclusion, we have demonstrated a simple and efficient three-component process for the synthesis of 1, 4-dihydropyridines by condensation of aldehyde, β-
